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Two key techniques

* Cutkosky cutting rules — Double Dispersion
Relation (DDR)

* Dirac structures — Consider negative parity
baryons’ contributions
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* Widely investigated: Quark model, HQET, Lattice, Exp.

* BA) - Afe p,) = (6213 X 1072 (PDG2016)
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p2=-100GeV? p,* =—100GeV?,q* =0.0GeV?, <

m, =4.7GeV,m, =1.35GeV,m, =0.0GeV ¢
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Diagrammatica

The Path to Feynman Diagrams
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Largest Time Equation
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Too many Dirac structures

* Universal when using QCDSR method to deal with baryons

* The prescription of considering negative parity baryons’
contribution may be a universal solution

* Can be seen in the following slides...
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JAQ = fabc(uzz-'c'75 db) Qe
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(My + M_)A7 exp(—M3 /T3) = / ds (M_p™ + pP)exp(—s/T?),




threshold parameter s
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Positi\/e Paritg

higher resonances and

continuum spectra
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(s4+/GeV?, T?/GeV?)| Ay/GeV® My/GeV |M"/GeV

(6.32,7), (6.42,6) |0.0633 + 0.0038|5.786 + 0.016|  5.793
(2.92,3), (3.02,2.5) [0.0237 4+ 0.0018(2.461 & 0.029|  2.468

(6.0%,6) (6.1%,5)  0.0422 4+ 0.0032(5.612 £ 0.030|  5.620
(2.62,1.5), (2.7%,1.1) [0.0127 £ 0.0009(2.292 + 0.008| 2.286



T PRI

At e L

S o TUmL—

<

Three-point correlation function
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Iy 4(pt, p3. ¢%) = / dxdly e PretP2Y0|T{Jz, (y)(Vyi, A)(0) Iz, () }0),




(P} — M%) (p3 — M) (M++M )(M++M )

- M;"%)(p3 — My?) (M++M )(Mz + My)
pi — M%) (p3 — M) (M + My )M+ My)







e Pole dominance. It can be described quantitatively by

0 0
- [ dsy [72 dsapQP (s, 82, ¢%) exp (—s1/T7 — s2/T5) > 0.5 (26)

f dslf dsszCD(sl,sz,q2) exp (—sl/Tl — 32/T2)

« OPE convergence. It can be ach1eved by dema,ndlng that d1m—5 / Total should be small

enough.

e Weak dependence on the Borel parameters.
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Transition LQCD [ [HQET [12
(—0.176, —0.490)
(—0.062, —0.159)

(0.784, 1.928)

(0.107, 0.305)
(0.545, 1.047)

(0.097,0.304) | (0.082,0.196)
(0.525,1.244) | (0.388,0.907)
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Channel | This work |Lattice QCD [4]|Experimental data [5]

=, — 2. V.]19.31 =1.58 —— —

Ap — Ape~ 7,941 £2.71|  5.32 4 0.35 6.2115

* m.(m,) = 0.906 GeV at 2-loop ===>
m.(m,) = 0.997 GeV at 1-loop

* Consider the scale dependence of interpolating currents

* The definition of pole dominance should be relaxed.
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T{Q,(x)0,(0)} = ) C,(x)O,0), current masses for quarks

Full LO results in QCD for the Wilson coefficients are obtained

Heavy quark limit can be achieved from the full QCD results
===> doubly heavy baryons

The two key techniques are correct

Can be safely applied to evaluate the four-quark operator matrix
elements for lifetimes of baryons
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